Background: The Dependence Scale (DS) was designed to assess levels of patient need for care due to deficits typical of Alzheimer's disease (AD). This study examined content validity of the DS based on input from patients, caregivers, and clinicians. Methods: Qualitative interviews with experts, patients, and caregivers were used to collect information on the concept of dependence and to assess content validity. Results: Nine clinicians rated item relevance ''high'' with consensus on the primacy of functional abilities and dependence in the measurement of AD progression. Twenty-two US, 11 UK, and 14 informal caregivers from Spain participated in focus groups; 18 patients participated in 3 separate focus groups. Discussion supported DS hierarchy of dependence, capture of mild-to-severe dependence, suitability of response options, and short recall time frame. Conclusions: Clinicians, caregivers, and patients support content validity of the DS in mild-to-moderate AD. The DS may be valuable to capture dependence within future clinical dementia trials.
Introduction and Background
Alzheimer's disease (AD) is characterized by progressive deterioration in cognition, functioning, and behavior. The neuropsychological deficits associated with AD initially may require support with memory deficits such as reminders, keeping appointments, managing finances, and other cognitive functioning. Significant impairment in self-care 1 results as the disease progresses, requiring increased assistance with instrumental and basic activities of daily living, with functional loss generally progressing from higher order (eg, cooking, shopping) to more basic activities (eg, bathing). 2 In addition to impact on patient and caregiver health-related quality of life, AD care needs contribute to the high societal cost. The annual costs of caring for persons with AD have been estimated to exceed $80 to $100 billion in the United States. 3 Compared to matched controls, annual total health care costs per patient were approximately $7678 for patients with AD compared to $4928 for controls. 4 In a Scandinavian sample, total care costs doubled for severe dementia relative to mild dementia, 5 based on the increasing need for community care as well as formal institutional care.
Although instruments exist to measure the cognitive and functional levels in AD, these measures do not fully capture the impact of impairments in these areas on patients and families. To address this, Stern and colleagues 6 developed the Dependence Scale (DS). The goal was to create a direct measure of the required amount of assistance from others that a patient with AD needs as a result of the progression of disease, with recognition of dependence as a ''distinct, measurable component of dementing disease.'' 6 Items in the DS were derived from the earlier work of Gurland, 7 in which interviews with caregivers resulted in a list of provider services and related disabilities required for evaluating the concept of personal time dependency. Existing instruments do not fully assess the impact that functional limitations and progressive decline has on a family caring for someone with AD. The DS is unique because of its explicit focus on ''reported needs of the patient'' rather than specific task performance. 6, 8 The psychometric properties of the DS have been established. 6, 8 Stern and colleagues 6 reported high interrater reliability (intraclass correlation coefficient: .90) and acceptable internal consistency reliability (r ¼ .66). 6, 8 Construct validity was also supported based on correlation of DS scores with Clinical Dementia Rating scores (r ¼ .34); with modified Mini-Mental State Examination (MMSE; r ¼ À.27), and with Blessed Dementia Rating Scale (r ¼ .08-.38 across subscales). 6, 8 Additionally, quantitative data support the value of the DS as a predictor of key aspects of AD health care and direct and indirect costs. 9, 10 Dependence Scale score was a significant predictor of first-time home health aid use in the following year. 11 In separate studies, a 1-point increase in DS score was associated with a 5.7% increase in medical costs, a 10.5% increase in nonmedical costs, and a 4.1% increase in caregiving time. 9 In 2006, the Food and Drug Administration (FDA) issued a draft guidance document on the development and use of patient-reported outcome (PROs) measures. 12 Recommendations within the guidance have renewed the focus on ensuring that caregiver or patient-completed measure content matches with concepts meaningful to the respondents. Similarly, the value of the information to multiple users such as clinicians and payers is related to the perceived meaningfulness of the information. While DS content was derived from earlier work that included qualitative interviews with caregivers, the extent to which DS content accurately reflects the caregiver and patient experience of relevant functioning, and the extent to which clinicians consider DS content relevant for the intended measurement objective, has not been established.
Study Objectives
The primary objective of this study was to determine whether the DS is content valid based on patient, caregiver, and clinician input obtained through qualitative examination of the concept of dependence in patients with AD. A secondary objective was to evaluate the extent to which the DS comprehensively captures the concept of dependence in AD as expressed by clinicians, caregivers, and patients. Additionally, the study aids with evaluation of feasibility of DS administration to caregivers, along with an assessment of caregiver understanding of intended item content and appropriate use of response options.
Methods
This was a cross-sectional, qualitative research study conducted in the United States, United Kingdom, and Spain, which involved interviews with experts in the field of AD, focus groups with patients and caregivers, followed by one-on-one cognitive interviews with caregivers. Information from the qualitative interviews with experts in Alzheimer's disease from the first country (United States) was used to inform the focus group discussion guides.
Eight caregiver focus groups were held: 4 in the United States, 2 in the United Kingdom, and 2 in Spain. Three patient focus groups were held, as part of the caregiver/patient dyad, 1 each in the United States, United Kingdom, and Spain. Each group began with a general discussion of AD patient functioning and dependence on others. Following group discussion of the relevant concepts, participants were presented with a copy of the DS, asked to complete it individually, then asked to discuss each item and the response options as a group. Following completion of the focus groups, 18 cognitive interviews were completed with caregivers from the United States, United Kingdom, and Spain, with a focus on discussion of content validity of the DS.
The DS consists of 2 parts: part I contains 13 items (labeled A through M) addressing specific care needs, to be administered by an interviewer to a caregiver, and part II contains a single item for the interviewer rating of the equivalent level of care corresponding to the patient's current level of care need dependence.
Protocols were reviewed by appropriate ethical review boards, and participants provided written informed consent to participate.
Participants
A group of 9 expert clinician researchers working in the field of AD were interviewed: 4 in North America, including a coauthor of the DS, and 5 in the European Union (2 United Kingdom, 2 Spain, and 1 Sweden).
Patients were eligible to participate in the study if they had a diagnosis of mild-to-moderate AD, according to the National Institute of Neurological and Communicative Diseases and Stroke/Alzheimer's Disease and Related Disorders Association (NINCDS-ADRDA), were aged 50 to 85 years, had a MMSE score of 10 to 26, and lived at home with appropriate caregiver or community dwelling with caregiver visiting the patient approximately 5 times per week. Patients were excluded if they had any of the following: neurological diseases other than AD, any major psychiatric disorders according to the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition [DSM-IV]), history of clinically evident stroke or history of clinically significant carotid or vertebrobasilar stenosis or plaque, history of seizures, history of alcohol or drug dependence, or abuse within the last 2 years.
Caregivers of patients were family members or close friends who cared for a patient meeting the patient eligibility criteria; family member or friend who saw/or spoke with the patient a minimum of 5 times a week or resided with the patient; knew the patient for >1 year; and was 21 years of age or older. Caregivers could not provide care to numerous individuals with dementia at 1 time, have clinician reported cognitive impairment that would have interfered with participating in a group discussion, have presence of severe mental illness, current self-reported substance abuse, or presence of any dementing illness such as AD.
Data Collection
The clinical expert interview followed a semistructured interview guide. The clinicians were asked to define the concept of dependence in AD and to discuss their interpretation of how to operationalize and measure dependence. Next, they were presented with a copy of the DS and were asked to evaluate the item content and format of the DS, item by item, concluding with a rating of relevance of item content to the concept of dependence in AD. Results from the interviews were used to evaluate DS content validity from the clinician perspective, and results from the first country (United States) were used to inform the structured interview guide for focus groups and one-on-one cognitive debriefing interviews.
Trained facilitators led focus groups, approximately 90 minutes in length, using a semistructured discussion guide developed following discussion with the clinical experts. Focus group discussions were designed to elicit participants' descriptions of AD-associated dependence, including specific areas of dependence. Focus groups began with an open-ended discussion of the AD experience, with some guided discussion around dependence-related issues. Near the end of the group time and after thorough open-ended focus group discussion, all caregiver focus group participants were presented with a copy of the DS, asked to complete it on their own, then asked to evaluate the relevance of item content in a group discussion. Facilitators explored accuracy of participant interpretation of the specific items during this group discussion. Patient focus group participants were asked about the content of the DS but not presented with the items.
Following completion of the focus group data collection and analysis, one-on-one cognitive interviews were conducted with caregivers of patients with AD. The one-on-one cognitive debriefing interviews were conducted with informal caregivers to permit closer review of the interpretation of DS items by participants, evaluation of accuracy of participant response to DS item content and response scales, and evaluation of feasibility of specific item administration in a sample of AD caregivers.
All focus groups and interviews were audiorecorded and transcribed to facilitate qualitative data analysis. Focus group moderators also took notes during the sessions to capture important elements. To more fully describe functioning of the patient sample and as a basis for comparison to DS data, caregiver participants completed the Alzheimer's Disease Cooperative Study Activities of Daily Living Inventory (ADCS-ADL), 13, 14 an informant-rated questionnaire designed to measure daily functioning of patients with mild-to-moderate AD. Caregiver participants also completed patient and caregiver sociodemographic forms. Sites completed a clinical form about each patient. Patient participants were not required to complete forms.
Analytical Approach
Audiorecordings from the expert interviews were reviewed and transcribed, with results tabulated by each discussion point to permit comparison between responses. Following thematic content review, transcripts were analyzed with the use of Atlas.ti, a qualitative analysis software program designed to aid with organization of the data. 15 Qualitative data analysis requires preservation of the data in its textual form (eg, transcripts), so that analytical categories and theoretical explanations can be developed from the data. 16 Analysis of the transcript data used all available text. As an initial step for the Atlas.ti analysis, the research team developed a preliminary coding dictionary using the focus group discussion guide and words and phrases provided by the participants. The coding scheme was designed to capture all themes mentioned or probed during the focus group discussions. Using the coding dictionary, 2 researchers independently coded 1 caregiver focus group transcript to evaluate whether the coding dictionary captured all relevant concepts and themes. During the coding, words and phrases provided by the focus group participants were highlighted and labeled into groupings of key themes, attributes, concepts, and relationships. At this time, a code for ''nonprobed'' responses was added to the coding dictionary to identify when concepts were mentioned by participants without probing by the moderator. After this initial coding, the coding team discussed the results of coding the first transcript and revised the coding scheme to refine the concepts and respective definitions. This final coding dictionary was used to recode the first transcript and then code the remaining 3 US transcripts. The coding guide for the caregiver focus groups was modified to facilitate analysis of the qualitative data from the patient focus group.
Analysis output included a document matching participant quotes to key concepts; a document indicating frequency of quotes by code; a saturation grid indicating extent to which participants in each of the US groups discussed a key concept; and a concept-quote map relating caregiver quotes to specific DS item content.
Assessment of saturation, or additional data not demonstrating substantially new or previously unrecognized issues or concepts, 17 was conducted through the creation of a saturation table that documents the number of focus groups where a specific concept or category was discussed. Comparison between the US focus group results and the UK focus group results identified similar concepts emerging from the 1 caregiver and 1 patient focus group conducted in the United Kingdom. Results from the 2 countries were combined.
Descriptive statistics (eg, mean, standard deviation, frequency) were used to characterize the sample in terms of sociodemographic and clinical characteristics and are presented in Table 1 .
Results

Sample
Clinical Experts. Individualized semistructured interviews were conducted with 4 North American AD experts and 5 European AD experts. They had from 5 to 27 years of experience working in the field of AD. The clinician participants demonstrated consensus on the importance of dependence in measuring AD progression. They agreed that the DS captures an appropriately broad range of dependence; some expressed concern about limited sensitivity for milder levels of impairment but felt that the individual tasks listed in the first few items would adequately capture milder ranges. All felt that the items were relevant as indicated by the generally high item relevance ratings.
Caregivers and Patients. A total of 11 focus groups and 18 oneon-one cognitive interviews were conducted in the United States, the United Kingdom, and in Spain. Forty-seven caregivers of patients with AD were interviewed across 8 focus groups and clinical and demographic information was collected from patients and caregiver focus group participants. Eighteen patients were interviewed in 3 focus groups. Results from the focus groups are detailed below.
The caregivers were predominantly female (57.8%), Caucasian (95.3%), with a mean age of 68.1 years (range 31-88). The patients they cared for had a mean MMSE score of 18.0 (range [18] [19] [20] [21] [22] . Patients who participated in the focus groups had a mean age of 73.1 years, were 94.4% Caucasian, had a mean MMSE of 20.3, and lived with the caregiver. Caregiver rating of patient dependence on the DS ranged from 3 (some dependence) to 14 (substantial dependence; mean: 7.17, SD 2.38).
Focus Groups. The results below summarize the aspects of dependence that are important to patients with AD and caregivers of patients with AD. As anticipated, comments from patients were less detailed than those from caregivers. As additional focus group sessions were conducted, each topic reached saturation and no new information emerged; see Table 2 for saturation grid.
Patients. In general, patients did not view their decrease in function as an increase in dependence. Rather, comments from patients reflected a sense of everything being fine. Little discussion was generated among the patients themselves; however, probing by the discussion moderator yielded many In the second portion of the focus group, discussion patients were presented with the DS. The interviewer assisted them by reading aloud and then asked the patient to complete each item. In general, patients appeared to understand the DS questions and agreed with the wording used within the items as reflective of their daily experience. They understood and agreed with the relevance of content within each item and they expressed that the range of content within an item made sense and generally fit together.
Caregivers. Caregivers readily understood and voluntarily expressed descriptions of the concept of dependence during the initial discussions. The main themes to emerge from the open-ended portion of the caregiver discussions related to caring for an individual with AD and included chores/ household activity specification; prompting activity; supervision: safety and health; supervision: financial; retained skills; grief and loss; medication issues; memory symptom/variability; patient emotionality; social activities/hobbies, and apathy. Of these themes, all were related to dependence-relevant concepts with the exception of grief and loss. Patient emotionality and apathy were all related to caregiving by the caregivers. A comparison between the DS and themes emerging from the focus groups indicated that DS scale items reflected many of these themes, with substantial discussion around specific care tasks related to mild-to-moderate AD: assistance with shopping, cooking, eating, grooming, and need for supervision to protect both health and financial well-being. Themes generated by the focus group participants map to DS item content, up to the moderate AD levels of dependence. Dependence associated with more severe symptoms of AD that are included in the scale was not common in this sample, given the exclusion of patients with severe AD.
Cognitive Interviews. Following completion of the focus groups, 18 caregivers of patients with AD were interviewed individually and asked a range of questions about the DS. In general, the participants understood the intent of the items and provided accurate responses. Participants reported that the items with more than one example (items A-C) ''fit together'' well, although a few noted that some activities require more assistance than others. One UK participant noted that the item ''is obviously asking me if he can do day-to-day ordinary things without any prompting.'' Caregivers in the United States, United Kingdom, and Spain often stated that they did provide assistance with the tasks listed in the DS.
Item A Chores
My husband doesn't do any household chores. He wants to help me but he'll get up and he'll forget what he's going to help me do. US . . . she is very willing to do things, but she could clean with the mop on the carpet. Spain
Shopping
He is able to do the shopping, but usually with a list that I've prepared. UK
Cooking
She forgot how to cook. She'd call me every day on the phone. I'm standing here and I have a chicken but I don't know what to do with it, and my mother's a phenomenal cook-well, she was. US
Play Games
She goes to Bingo and the numbers-and she'll start playing and then she doesn't cover the numbers so my sister has to help her cover the numbers because numbers bother her. US The patient goes every afternoon to play cards and just needs some tips. Spain
Handling Money
We count it [money] all out, exactly what he needs . . . . he gets very muddled about counting it out . . . . I make sure he has it all. UK . . . She does not manage the money at all, she never pays anything. Spain
Item B
The patient needs help with remembering names of family and friends, and also the city where he lives or main streets or squares. Spain Item C She would not remember she needs to take the medication, you need to give it to their hand and control that she actually takes it because once in a while she says she does not need any medicine as she is well. Spain She would not take any medicine without the caregivers. She does not even have the keys and she does not know how to lock the door anymore. Spain
Caregivers also pointed out that some of the examples applied more than others. For example, 1 UK participant stated ''I could separate the items [in this question] out into separate things . . . remembering names-[he's] quite good at that, though he's better with family names than friends' names. But appointments-[he] has a problem telling the time and knowing what it means, so making appointments he would find impossible. Recent events? That's patchy'' and ''Appointments-that's the big one. That is the real issue.'' UK.
In some cases, this led to inaccurate response to the item as noted in the focus groups; however, clarifying that a positive response should be endorsed if any of the listed activities resonate as true within items A, B, and C will help ensure accuracy of responses. Other issues that were brought up included the grouping of examples into one item (item C) '' . . . I mean it asks helping finding misplaced objects to locking doors and taking medication. I mean that's like a Grand Canyon apart to me. (US); It's kind of putting a lot of things in one box isn't it? Keeping appointments-we've already covered that I don't see why it's in there again? (UK),'' but still agreed with their relevancy. A participant from Spain viewed playing games in item A as distinct from the other activities listed in this item, ''as it is a therapy that even the psychologists and social workers encourage in the day centers. By advising and helping the patients, they can participate in games till a very advanced stage, but the rest of the activities they loose the ability do them on their own from the beginning.'' Another participant (Spain) noted that the patient had progressed past the tasks listed in item A making this item less relevant for him, I need to remind her everything everyday but reminders are not enough for these tasks, she needs somebody to have it done for her.
In addition, some caregivers based their response to some items (eg, items D, I, J) on need for reminders instead of need for having chores done for the patient. Interviewers can ensure, during the course of the interview, that item content was accurately understood by the respondent.
Some participants indicated that it was difficult to answer a couple of the items if they were not relevant to their situation '' . . . never did household chores, but rather have household chores done for them.'' The hierarchical structure of the DS was generally supported by caregiver comments, with items moving from less to more care needs progressively. The more severe items, items H through M, corresponded to the experience of a minority of caregivers, but given the express inclusion/exclusion criteria for mild-to-moderate AD of the patient, most participants do not have these levels of dependence as part of their caregiving experience. Figure 1 displays a concept quote map that links the items of the DS to the patient and caregiver quotes.
Response options. The DS response options are generally easy to understand. Items A and B engendered some discussion about response options. Several caregivers indicated that ''frequently'' could mean as much as several times an hour, so the qualifiers included in the items (at least once a week) did not cover the frequency of their experience with the item content. However, caregivers reported that it would not affect their responses to the questions or lead to inaccurate responding. Dichotomous options did reduce the ease of administration with some participants.
Discussion
The concept of AD-associated dependence was supported by clinical experts, caregivers, and patients with AD. Descriptions of the concept elicited in a focus group setting support the comprehensiveness of content capture of the DS and the relevance of DS content to the experience of AD dependence.
Qualitative methodology is recommended as the basis for new survey generation. 18 The DS is derived from a comprehensive set of qualitative interviews. 7 However, limited documentation of that work limits our understanding of the relationship of item content to caregiver experience. This study provided evidence of the match between DS item content and the patient and caregiver perspective of dependence in AD.
The DS can provide measure of AD impact that is readily interpretable by payers, clinicians, and patients and their caregivers. 19 Establishing whether DS content is relevant to caregivers and patients is key to determining the usefulness of the concept of dependence in AD to these groups. This study provides evidence of the meaningfulness of DS content to the caregiver and patient experience of AD. Results also expand on the small but growing literature on the caregiver experience.
Loss of insight is a feature of moderate AD. The patient participants demonstrated some insight loss but generally their awareness was consistent with that found in other studies. 20 Importantly, the use of a ''self-maintaining strategy'' in the face of challenging information may underlie some apparent lack of awareness. 20 The dependence theme, and associated autonomy loss it represents, is likely challenging for patients with AD and the role of this protective psychological strategy in patient expression of extent of dependence should be further explored. Similarly, DS content presents a deficit model and patients with AD may adopt a strategy of minimizing deficits and emphasizing abilities in the course of normalizing their experience of the disorder. 21 The DS content covers a broad range of dependence requirements. The results from these discussions with caregivers and patients support the content validity of the DS from the patient and caregiver perspective, and results are generally supportive of the item wording, reflecting caregiver language to describe relevant experiences. Results here also support the hierarchical item ordering as expressed by Stern et al 6 based on their data from 249 informant interviews. 6 As noted by the authors, diaper use (item L) may relate to a less severe level of dependence than content of items J (fed) and K (turned/moved/transferred).
As with any interviewer-administered instrument, accurate administration of the DS must involve ensuring that interviewers understand points that may present some ambiguity to caregiver respondents, and all interviewers must understand and respond consistently to the range of answers possibly provided in discussion with caregivers. Focus group discussion about items in the DS and the cognitive interviews indicated that some respondents will use the heuristic that all conditions listed in an item must be true to provide a ''yes'' (or for items A and B, ''frequently'') response. Interviewer administrators should therefore ensure that a ''threshold'' for the ''yes'' response is met and therefore provide the accurate response in accordance with the intent of the item, particularly those worded with ''or'' between listed examples of dependence (items A, B, C, E, L).
The data presented by Stern et al 6 include results of a principal components factor analysis that differentiates between cognitive items (A-D), assistance provided to an actively participating patient (E-I), and assistance provided to a passive patient (J-M). 6 Thematic review of the focus group discussions support this structure, with prompting or reminding discussed in relation to content covered by items A to D, and supervision of a participating patient discussed in relation to content covered by items E to I. Distinction between supervision and active help was evident and related to content covered by items F, G, H, and I.
Results presented here are based on a small number of participants in the United States, United Kingdom, and Spain and therefore reflect the limitation of small sample qualitative exploration. The data support the content validity of the DS for use in studies involving patients with mild-to-moderate AD from the United States, United Kingdom, and Spain. Data collected from this instrument should provide an accurate reflection of the caregiver experience of dependence in AD across certain cultures.
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